The WD40 repeat PtdIns(3)P-binding protein EPG-6 regulates progression of omegasomes to autophagosomes.
PtdIns(3)P plays critical roles in the autophagy pathway. However, little is known about how PtdIns(3)P effectors act with autophagy proteins in autophagosome formation. Here we identified an essential autophagy gene in C. elegans, epg-6, which encodes a WD40 repeat-containing protein with PtdIns(3)P-binding activity. EPG-6 directly interacts with ATG-2. epg-6 and atg-2 regulate progression of omegasomes to autophagosomes, and their loss of function causes accumulation of enlarged early autophagic structures. Another WD40 repeat PtdIns(3)P effector, ATG-18, plays a distinct role in autophagosome formation. We also established the hierarchical relationship of autophagy genes in degradation of protein aggregates and revealed that the UNC-51/Atg1 complex, EPG-8/Atg14, and binding of lipidated LGG-1 to protein aggregates are required for omegasome formation. Our study demonstrates that autophagic PtdIns(3)P effectors play distinct roles in autophagosome formation and also provides a framework for understanding the concerted action of autophagy genes in protein aggregate degradation.